Abstract: Climate change is one of the biggest challenges the world is facing today and it has the potential to create havoc with the agrarian livelihoods across the globe. Therefore, this paper attempts to explain the probable impacts of human induced climate change on natural resources in Kashmir, India. An ample amount of literature was reviewed meticulously to ascertain the impacts of climatic variability on natural resources vis-a-vis agriculture, biodiversity and water bodies as well as other common issues related to human resources in Kashmir. Loss of certain indigenous food varieties (i.e. nick cheena), reduction in natural forest cover (less than 11%) and loss of important water resources has aggravated the already dilapidated situation in this most vulnerable state of India. Scientific evidences revealed that there will be more devastating climatic effects on natural resources in Kashmir-India, which will fall disproportionately on poor communities, particularly dry land farmers, forest dwellers and fishermen of the state.
INTRODUCTION
Climate has been the most determinable factor for livelihood patterns on the earth. It is now a universally accepted phenomenon that, climate change is one of the principal environmental problems of present times (IPCC, 2014) . It is also important to note that the climate change is not only a major global environmental problem, but also an issue of great concern at local level, especially within developing countries like India (Gerlitz, 2015) . Jammu & Kashmir (J&K) State constitutes the northern most extremity of India, situated between 32°17' to 37°05' North latitude and 72°31' to 80°20' East longitude. The total geographical area of the state is 22, 22,236 km 2 (FSI, 2011) . The annual rainfall varies from region to region with 92.6 mm in Srinagar and 1115.9 mm in Jammu. The impact of climate change in J&K is clearly noticeable in terms of erratic rainfall & snowfall, snow tsunamis, floods, rising temperatures, loss of glaciers, water bodies and depletion of biological diversity. Increasing anthropogenic stresses are further aggravating this situation and the day to day human affairs which are already affected in numerous , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.ansfoundation.org ways are provoked by the changing climate. The far reaching ill effects of climate change on the temperate regions are of high magnitude. The third assessment report (TAR, 2001 ) of the Inter -Governmental Panel on Climate Change -analysis of the temperature trend in the Himalayas and its vicinity shows that, temperature variation are greater in the uplands than lowlands. Shrinkage of glaciers, thawing of permafrost, late freezing and earlier break up of ice on rivers and lakes, pole-wards and altitudinal shifts of plant and animal species, declines of some plant and animal populations, and earlier emergence of insects have been observed (IPCC, 2007) . Climate of the Jammu & Kashmir state differs from region to region based on the variations in its altitude ranging from 305 metres to 6910 metres above sea level. This state in general and Kashmir valley in particular has witnessed an immense variability and shift in the temperatures (Table 1) . The climate of the Jammu & Kashmir is greatly influenced by tropical heat of Punjab, arctic cold of Ladakh and the presence of mountains like Pir-panjal, Zanaskar and Karakoram which check the moisture-laden winds from entering the Kashmir valleys. There is no effect of South-west monsoon in Kashmir valley and the precipitation mainly occurs during western disturbances. The precipitation pattern in the Kashmir indicated a significant deviation due to the climate change. The average rain fall and rainy days in the Kashmir increased abruptly. However, the rain fall in the majority of the weather station reported a decreasing trend. The data on annual rainfall for Kashmir from 1980 to 2008 is given in table 2. Projection of climate variability for Kashmir: The projection of climate variability for Jammu and Kashmir is predicted by The Indian Network for Climate Change Assessment (INCCA) in 2010. The assessment period of the study is from 2021-2050 under SRES scenario A1B (atmospheric CO 2 concentration of 490 ppm by 2035). This model has predicted an increase in minimum temperature from 1°C to 4.5°C and the maximum temperature may rise by 0.5° C to 2.5° C. The model has also predicted an extreme shift in precipitation pattern with an average increase of 5 to 10 rainy days in Jammu & Kashmir region by 2030. The intensity of rainfall is likely to increase by 1-2 mm/ day particularly in the eastern part of the Jammu and Kashmir (Das et al., 2014) . Impact of climatic variability on natural resources of Kashmir: It is well established fact that the climate variability has a great influence on human and natural resources. The climate change impact may remain only for few hours or may last through years and shows greater effect on primary sectors like bio-resources, agriculture and allied sectors. In the Kashmir region the impact of climate change will be more negative, aggravating economic and social problems. Agriculture: Agricultural sector is extremely sensitive to climate variability and weather extremes, such as droughts, hail storms, wind storms and early frosts. The parameters that form our climate are also significant to farm productivity; the increased potential of droughts, floods and heat waves will pose challenges for farmers (Kumar and Gautam, 2014) . In addition, the continuing changes in climate, water supply and soil moisture could make it less feasible to continue crop production in certain areas. Climate variability and change also increases the risks of fires, pest and pathogen outbreak, negatively affecting food, fiber and forestry (IPCC, 2007) . As reported by Chand and Kumar (2011) about 130 million hectare land is undergoing different levels of degradation, namely water erosion (32.8 mha), wind erosion (10.8 mha), salinization (7.0 mha.), desertification (68.1 mha), water logging (8.5 mha) and nutrient depletion (3.2 mha) etc. this has serious impact on the decreasing food productivity, attack of insect and pest on crops, early or late maturity of crops etc. Kashmir is one of the unique and most fragile temperate ecosystem in Himalayan region, where livelihood of people is heavily dependent on natural resources and environment. About 70 % of the State Gross Domestic Product (SGDP) is drawn from the surrounding ecological resources and more than 75 % population of the valley is dependent on agriculture, horticulture, forests and handicrafts. Due to certain environmental changes like rising temperatures, erratic rains and snowfall and fast receding glaciers, water is becoming scarcer and availability of water has become a significant problem. A study conducted by a non-government organization (Talib, 2007) reported that the shortage in food production in Kashmir region has reached 40 %, while the deficit is 30 % in vegetable production and 69 % in oilseed production for a population of 6 million, putting food security at a greater risk. In 1980-81, Kashmir valley had a food deficit of only 23 % for a total population of 3.3 million. As more and more paddy land is changed into rain-fed orchards, Kashmir's current 40 % food grain deficit is likely to touch over 60 % in the coming decade if the current rate of change is taken into account. It also reports that 11909 Kanals of paddy land have been converted into rain-fed dry land in the districts of Anantnag, Baramulla, Bandipora, Badgam, Pulwama, Kulgam and Shopian (Table 3) in recent years because of erratic rainfall. The report further states that, due to general increase in temperature and less availability of water, summer varieties of rice like nick cheena and traditional Kashmiri apples have almost disappeared from the area. Over the last few years there has been distinct slow growth in production of fruits in Kashmir, some factors of which can be attributed to climate change (Basannagari and Kala, 2013) . Biodiversity: The inflexibility of many ecosystems is likely to exceed in future by an unprecedented combination of climate change and associated disturbances like drought, wildfire, floods, infestation of insects; and other global change drivers viz., land use change, pollution, and overexploitation of natural resources particularly forests. Scientists have reported that approximately 20-30 % of plant and animal species assessed so far are likely to be at increased risk of extinction if increase in global average temperature exceeds 1.5°C to 2.5°C (Chand and Kumar, 2011) . The J&K State has rich biodiversity and is considered to be bestowed with rare species of flora and fauna. The flora ranges from the thorn bush type of the arid plain to the temperate and alpine flora of the higher altitudes including broad leaf trees species like maple, horse chest nuts etc. Forests are the fundamental resources for the economic and livelihood activities in the state of J&K. Majority of the State's population is heavily dependent on forests to meet their household demands including firewood, fodder, food, medicinal plants and other non-timber forest products. However, commercial extraction of timber from the forests in the past, coupled with excessive grazing, encroachments, illicit felling of trees, and diversion of forest land for non-forestry purposes has resulted in degradation of forests. Source: A report on climate change and its impact in Kashmir (Talib, 2007) . (FSI, 2011) . About fifty years ago forest cover of Kashmir was 37 % of its total surface area (Talib, 2007) , which has today reduced to less than 11 % as reported by FSI, 2011 (Table 4) . Water resources: The global hydrological cycle can have major impacts on regional water resources, affecting both ground and surface water supply for domestic and industrial uses, irrigation, hydropower generation, navigation, in-stream ecosystems and waterbased recreation. Increase in surface temperature warms the climate, which in-turn may lead to intensification of the hydrological cycle, resulting in higher rates of evaporation and increase of liquid precipitation. On regional scales, mountain snow, glaciers, and small ice caps play a crucial role in freshwater availability. However, widespread mass losses from glaciers due to climate change have resulted in glacier advance, retreat, reduction in snow cover and landslide threat over the recent years. If such situation continues it will reduce the water availability and hydropower potential, and changing seasonality of flows. Talib (2007) reported that reduction of the Himalayan glaciers, could endanger water supplies for hundreds of millions of people. A study of 466 Himalayan glaciers by scientists with the Indian Space Research Organisation (ISRO) has estimated that most of the glaciers in the Kashmir valley have disappeared and rest have decreased in size. In areas like Budgam, the height (averaging 15-20 feet) of a small glacier has been reduced to one-fourth of the original size (Talib, 2007) . Common issues related to climate change Health: It is established that the changing climate will bring much more frequent and extreme weather events in future, which have the potential to influence human health in several direct and indirect ways. Due to its severe impacts on population the climate change is considered as the biggest potential threat to the human health (Hales and Woodward, 2006; Costello et al., 2009) in 21 st century. Rising temperatures will lead to increased heat-related deaths, illnesses and pest and disease vectors, risk of infectious disease epidemics etc. Increased rainfall variability is likely to increase food-borne and water-borne diseases (Crump et al., 2001) . Climate change is believed to pose threat to human behaviour (Fuquay, 1989) . Indian Metrological Department (IMD) monitoring reveals that temperatures are escalating in both regions of Jammu and Kashmir with significant increase in maximum temperature by 0.05º C per year in Kashmir valley and minimum temperature in Jammu by 0.08º C per year. For instance the month of May in 2007 has unusual cold in Kashmir. The temperature lowered around 25º to 26º C during the second fortnight of May which according to experts is 8º C below normal. Disasters: There is hardly any region left in the world where natural or manmade disasters have not caused havoc especially during the last few decades. It is estimated that around 250 million people are affected every year due to natural disasters, in which about 98% are due to climate-related hazards, predominantly floods and windstorms, followed by droughts. Deterioration of the physical environment is a major threat to human security. Military activity affects the physical environment in several direct ways including pollution of the air, land and water. Training grounds and weapons /ammunition depots, when improperly handled or stored, can seep into the environment and affect nearby communities. The incident of weapon depot fire and blasts in an army camp near Anantanag in Kashmir is still afresh in the minds of local inhabitants (Reuters, 2007) . The hundreds of heavy military vehicles in over three hundred convoys and other paramilitary and government vehicles move throughout Kashmir every day, producing a high level green house gases (Talib, 2007) .
Conclusion
An analysis of a data on climatic parameters like temperature and rainfall indicated that there has been a major shift of sunny and rainy days in Kashmir valley. The impact on climatic variability is clearly visible in terms of extinction of indigenous species including food crops and loss of water bodies. Appropriate measures coupled with stringent laws need to be put in place immediately. Developing and strengthening activities for public awareness, education and access to information can also prove very beneficial in achieving the sustainable results. There is also urgent need of suitable institutional mechanism for protection, scientific management, conservation and development of the available natural resources in the state. The most effective way to address climate change is to adopt a sustainable development pathway, besides using renewable energy, forest and water conservation, etc.
